PCX 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICAHON PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
A23J 1720, C07K 14/47, 1/34 


Al 


(11) International Publication Number: WO 99/29183 ; 

1 

(43) Inierriational Publication Date: 17 June 1999 (17,06.99) | 

1 


(21) International Application Number: PCT/'DK98/C0543 

(22) International Filing Date; 9 December 1998 (09.12.98) 

(30) Priority DaU: 


(81) Designated States: AL, AM. AT. AT (Utility model). AU. AZ, 
BA. BB, BG. BR. BY. C.\, CH, CN. CU. CZ, CZ iltiliiy | 
model). DE. DE (Utility model). DK. DK (Utility mode!). 
EE, EE (Utility model), ES. FI. FI (Utility model). GB. GD. 
GE. GH. GM. HR. HL. ID. IL. IN. !S. JP. KE, KG. KP. 
KR, KZ, LC, LK, LR. LS. LT. LU. LV, MD, MG, MK. 



1441/97 



1 1 December 1997 (1 1.12.97) DK 



(71) Applicant (for ail designated Siaies except US): M D FOODS 

A.M.B.A. [Db:/DK!: Skanderborgvej 277. DK-3260 Viby J 
(DK). 

(72) Inventors; and 

(75) Inventors/Applicants (for US onlyj: HOLST, Hans. Henrik 
[DK/DK]; Rosenall6 86. DK-<>920 Videtfflc (DK). CHAT- 
TERTON, Dereck. E., W. [GB/DK]; Pneslevangsvej 37, 
DK-8210 Arhus V (DK). 

(74) Agent: HOFMA^J-BANG & BOUTARD. LEHMAXN & REE 
A;S; Hans Be<kevolds A!le 7. DK-29CK) Hellcrup (DK). 



SK. SK (Utility model), SL, TJ, TM, TR, TT. UA, UG, US, 
UZ. VN. YU. 2>'. ARIPO patent (GH. GM. KE. LS, yrv\-. 
SD, SZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG. KZ, 
MD. RU, TJ. TM). European oatent (AT. BE, CH. CY. DE, 
DK, ES, FI. FR. GB, GR. IE. IT. LU, MC. NL. PT. SEl. 
OAPI patent (BF. BJ, CF. CG. CI. CM. GA, GN, GW. ML, 
MR, NE. SN. TD. TG). 



Published 

With internaticnai search report. 



(54) Title: A PROCESS FOR PREPARING A KAPP.A-CASEINO GLYCOMACROPEPTIDE OR A DERIVATIVE THEREOF 
(57) Abstract 



Improved prcce;^j> for preparing a kappa-caseino glycomacrcpepcide and derivatives thereof which compnses adjusting chc pH of >i 
solution of a milk starting material to beiow 4. cold ultrafiltration and concentration of the starting material on a spiral fiUir. This process 
is usable in industrial scale without fouling problems and without damaging the usable milk material by-product. 
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A process for producing a kappa-caseino glycomacropeptide 



or a derivative thereof. 

The present invention relates to an improvement of a 
5 process for producing kappa-casein glycomacropeptide, 
GMP, K-caseinoglycopeptide, CGP or caseinomacropept ide, 
CMP or a derivative thereof without destroying the milk 
starting material, in particular whey, which is a useful 
by-product. This improved process is useful in a indu- 
10 strial scale at commercial way - not just useful in the 
laboratory - 

GMP has numerous useful possible applications. 

15 US 4 994 441 proposed to use GH? m a coniposition for 
treating and inhibiting formation of dental plaque and 
caries, for example in a tooth paste. 

US 5 063 203 proposed to use K-caseinoglycopeptide for 
20 the manufacLure of a composition, in particular a medica- 
ment, for the prevention and/or the treatment of thrombi. 

Further GMP or CGP has been proposed to stimulate bifido- 
bacterial growth making it useful in dietetic food pro- 
25 ducts i.a. for infants, and prevention of binding of 
cholera toxin to its receptor. 

GMP has also been suggested for use in the treatment of 
disorders in amino acid metabolism, such as phenylke- 
30 touria (PKU) - 

Many attempts have been undertaken to find useful pro- 
cesses to prepare GMP. Most of them are not industrially 
usable . 
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WO 94/159b2 relates to a method for production of a kap- 
pa-casem giycomacropeptide i.a. comprising heat treat- 
ment of a whey product. This causes a denaturation of the 
whey by-product so that it will be unsuitable for ether 
5 purposes. 

E? 0 '153 7 82 has proposed a process for the production of 
kappa-caseinoglycomacropeptide in which the proteins of a 
whey product concentrated with proteins partly freed from 

10 lactose are flocculated, resulting in a precipitate and a 
first supernatant, and the first supernatant is concen- 
trated bv ultrafiltration, leading to a retentate, which 
is then T:reared with ethancl< which produces a precipi- 
tate- and a second supernatant , tho second supernatant is 

15 collected and then dried. This process is very inconven- 
ient: and trouolesome. 

EP 0 393 330 and US 5 075 424 relate to a process for 
producing a kappa-casein giycomacropeptide which com- 

20 prises ad;iusting the pH of a solution of milk starting 
materials containing the kappa-casein giycomacropeptide 
to bei-ow 4/ treating the solution by ultrafiltration with 
a memorane passing a molecular weight fraction of 10,0C0 
to 50,000, and concentrating the filtrate obtained with a 

25 membrane passing a molecular weight fraction of 50,000 or 
less . 

The CDncent ration can be performed on the same filter by 
readjustment of pK to 4 or higher, typically 6.5, or on 
30 another membrane having a smaller cut-off value under 
10, 000. 

This knowr. process has a high production cost, gives an 
impure product, and the filter is fast fouled during the 
35 filtration by protein and must often be cleaneJ. The 
process gives a poor yield. A diluted starting s:.. Ic^i-jn 
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is used in order to reduce fouling. The diluted starting 
solution requires use of large amounts of water and more 
energy. A typical starting solution is a solution having 
a protein content of 2 ^ by weighs. 

5 

EP 0 438 589 relates to a process for producing a kappa- 
casein glycomacropept ide comprising contacting milk raw 
materials containing the kappa-casein glycomacropeptide 
with an ion exchanger, collecting a fraction which does 

10 not adsorb on the ion exchanger, and concentrating ana 
desalting the fraction to obtain the kappa-casem glyco- 
luacropeptide . This process is rather convenient because 
it is easy to perform and it does not damage the whey by- 
product. However deposits on the ion exchanger are a 

15 problem, so it has to oe cleaned and replaced rather of- 
ten. The applicant of E? C 39 3 8 5C tries to overcome the 
problem of protein fouling during filtration by removing 
proteins by this process using an ion exchanger. 

20 It has now surprisingly been shown tha~ an impr^vemen* of 
the process known from £P 0 393 850 as stated in the fol- 
lowing, prevents the drawbacks of the known processes. 

The process according to the invention is of the known 
25 type which comprises adjusting the pH of a solution of 
milk starting materials containing the kappa-casein gly- 
comacropeptide or derivatives thereof to below 4, treat- 
ing the solution by ultrafiltration with a membrane pass- 
ing a molecular weight fraction of 10,000 to 50,000, and 
30 after adjustment of pH to above 4 concentrating the fil- 
trate obtained with a iremb'rane passing a molecular weight 
fraction of 50,000 or less. The process of the invention 
is characterized in that cold ultrafiltration is applied 
using a spiral filter. 
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The process of the invention gives a pure product in a 
high yield and at a low cost without denaturing the valu- 
able whey by-product. The process gives a better bacte- 
riological control. 



Ultrafiltration is preferably carried out at a tempera- 
ture below 15 °Cr especially 7 to 15 °C- For the time be- 
ing it is preferred to use about 12 . 

10 The starting material can be a whey product. It is pre- 
ferred to use a concentrated whey product, such as a whey 
product having a content of above 15, especially 35 to 8 3 
and most preferred 85 to 95 % by weight protein based on 
the dry matter content. Preferred vvhey products are whey 

15 protein concentrate, WPC and whey protein isolate, WPI. 
Consequently is it possible to reiuce the amount of en- 
ergy and water needed in the process. 

The process cf the invention can be carried out using a 
20 concentration of 0.8 to 15 % by weight of protein , 5 to 
15, especially 6 to 8 % by weight is preferred. For the 
time being 7 % by weight is the mo sr. preferred concentra- 
tion. 

25 A P/ membrane from OSMONICS-DESALINATICN, Vista, Califor- 
nia, USA is a usable membrane. Other firms have corre- 
sponding membranes usable in the invention. 

The ultrafiltration can be improved by using a filter 
30 aid. It is surprising that calcium phosphate can be used, 
because one should expect that it had a tendency to dis- 
solve in the acid solution. It is preferred to use milk 
based calcium phosphate, especially if the GM? prepared 
by the invention has to be used in toed or the like. 
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The ultrafiltration can be carried out at a pH of 2.5 to 
3.5, 2.8 to 3.2 being a preferred range, and for ti^e time 
being a pH of 3.0 is preferred. 

The invention is further illustrated by the following 
5 examples. 

EX^ ^PLE 1: 

250 litres of WPC concentrate containing 30% dry matter 
and 23% protein was diluted with 750 litres of demmeral- 
10 ized cold water, which left 7.50% dry matter and 5.75s 
protein in the dilution. 12 N hydrochloric acid was added 
until the pH was 3,i. 

Ultrafi ltration I: The solution was filtered or. two u? 

15 spiral elements of the type Pvc533C from OSMON'ICS- 
DESi^XINATION having a cut-ofi value of 20,000 Daltons. 
Be tore the filtration the memliranes were coated 'with 500 
g of. suspended calcium phosphate product. The total, me.m- 
brane area was 31 . The filtration was carried out un- 

20 der the following conditions: The temperature was main- 
tained at approximately 15 "'C, the mean pressure was 
maintained at 3 bars with a feeding pressure of 2 bars. 
The pH was maintained at 3.1 by using 12 N HCl, and cold 
demineralized water was added with the same flow as per- 

25 meate was removed. The recirculation flow in the loop was 
16 mVh, and the recirculation over the feeding tank was 
approximately 5 mVh. After a 7 hour filtration the addi- 
tion of demineraiized water to the feeding tank was 
stopped. Subsequently a concentration was carr:.ed out un- 

30 til the dry matter in the feeding tank was 15'^. The mean 
flux was measured to 36.1 1/m^h. 28% sodium hydroxide was 
added to the permeate until the pH was 6.7. 

Ultrafiltration 11: The pH adjusted perneat-:^ from ul~ 
35 tra filtration I was then ultraf iltratec at pH 6.7 on two 
ultrafiltration spiral elements of th"^ ^yr-- HrK328 
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6338>rjrT from KOCK, Wilmington, MA, USA having a cut-off 
value of 5/ 000 Daltons. Tiie filtration was carried out 
under the following conditions: The temperature was main- 
tained at 15 ^Cy the mean pressure was maintained at 4 
5 bars. Same flew as under ultrafiltration I. After concen- 
tration a diafiltration was carried out to demineralize 
the solution. After filtration the concentrate was dried 
in a pilot spray dryer. 5.0 kg of powder having the com- 
position indicated in the subsequent table was obtained. 

10 

EXAMPLE 2 : 

200 litres of W?C concentrace containing 30% dry matter 
and 23^i protein was diluued wich 400 litres of demineral- 
i2ed cold water, which left IC.C'O^ dry matter and 1.61% 
15 protein in tne dilution. 12 N hydrochloric acid was added 
until the pH was 2.8. 

Ultrafiltration I: The solution was filtrated on two ul- 
trafiltration spiral elameato o: the type FV63 38C from 

20 QSMONICS-DESALINATION having a cut-off value of 20,000 
Daltons. Before the filtration the membranes were coated 
with 500 g of suscrnded calciuir. phosphate product. The 
total membrane area was 31 m^ The filtration was carried 
out under the following conditions: The temperature was 

25 maintained at approximately 12 '^C, the mean pressure was 
maintained at 3.5 bars with a feeding pressure of 2.5 
bars. The pH was maintained at 3 . 0 by using 12 N KCl, ana 
demineralized cold water was added with the same flow as 
permeate was removed. The recirculation flow in the loop 

30 was 16 mVh, and the recirculation over the feeding tank 
was approximately 5 m^'h. After an eight-hour filtration 
the filtration was stopped. Tho mean flux was 21.1 1/m^' 
h. 28% sodium hydroxide was added to the pemeate until 
the pH was 6.7, 
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Ultrafiltration II: The pH adjusted permeate from ul- 
trafiltration I was ultraf iltrated at pH 6.7 on two ul- 
trafiltration spiral elements of zhe type HFKSZS 6338MYT 
from KOCK having a cut-off value of 5,000 Daltons. The 
5 filtration was carried out under the following condi- 
tions: The temperature was maintained at 12 "C, the mean 
pressure was maintained at 4 bars. Same flow as under ul- 
trafiltration I. After concentration a diaf i Itration was 
carried out to demineralize the solution, .^^fter filtra- 
10 tion the concentrate was dried in a pilot epray dryer. 
4.2 kg of powder containing 7 9.5% protein was obtained/ 
the 90% being GM? . 

CCMF.^-ATIVE EXAiMPLES: 

15 In the two subsequent tests, which are con^parative tests, 
iz has been at::empted to repeat example 1 of the 
E? 0 393 850 patent as far as possible: 100 litres of WPC 
concentrate containing 30% dry matner and 23% prorein was 
diluted with 1300 litres of deminerali zed water heated to 

20 55 which left 2.14% dry matter and 1.64i; protein in 

the dilution. 12 N hydrc chloric acid was added until the 
pH was 3.5. 

Ultrafiltration I: The solution was filtered on a module 
25 38 from DDS fitted with GR61PP membranes fron. DOW with a 
cut-off value of 20,000 Daltons. The module has an area 
of 42 m' divided m five sections. The filtration was 
carried out under the following conditions: The tempera- 
ture was maintained at 50 ^C, the mean pressure was mam- 
30 tained at 4 bars, the pH was maintained at j-5 by using 
12 N hydrochloric acid, and 50 °C hot de.^merali zed water 
was added to the feeding tank at a speed of 901 of the 
permeate flow so that the concentration of dry matter and 
protein m the feeding tank was increasing very slowly. 
35 The recirculation m the loop was 4 2 m^^h, and the recir- 
culation over the feeding tar^k was approximately 5 m^^h. 
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When 8000 litres of permeate has been removed, the fil- 
tration was stepped. The mean flux was measured to 4 6,7 
1/m^h. 28% sodium hydroxide was added to the permeate un- 
til the pH was 7.0. 

5 

Ultrafiltration II: The pH adjusted UFI permeate from ul- 
trafiltration I was then ultraf iltrated in the same plant 
again at 50 °C, the mean pressure being maintained at 4 
barS/ and the pK being maintained at 7.0 by using sodii-iir. 
10 hydroxide. Same flow as under ultrafiltration I. The con- 
centrate was diafiltered in order to demineralize the so- 
lution. After filtration the concentrate was cried in a 
pilot .spray dryer. 

15 EX.AMFLE 3: 

A GMP powder was prepared by means of the same procedure 
as described in example 1 of E? 0 393 8 50. 

A DDS module 38 UF plant fitted with GR51P? membranes was 
20 used for the test. The membranes had been in use for ap- 
proxi.^acely 200 hours exclusively with whey protein prod- 
ucts. In the patent EP 0 393 850 it is stated that when 
this procedure is followed/ a GMP product having a purity 
of 82% was obtained. 

25 

3.3 kg powder having the composition described in the 
table below was obtained. 

EXAMPLE 4: 

30 Example 3 was repeated at a temperature cf 10 - 15 '^C in- 
stead of at the preferred temperature of 50 "C. The test 
was carried out in the same plant fitted with the same 
membranes . 

35 The GMF powdor: have the follcv/ing compcsiticn and are 
here compared .-/ith a standard WFC product LACPRODP.N - 80 
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and a GMP product ^b-ained by means cf the process ac- 
cording ::o the invention. 



A b 





Prod^^ct 

acording 

to 

exarr.Dis 3 


Produc-. 

acordir.g 

to 

exarr.Dle 4 


standard 
produ ct 


Product ac- 
cording to ex- 
air.p 1 e 1 (of 
trie invention) 


Cry natter 


92. 8 


9' . 


94 .7 


94 .3 


Protein 


3 ■ 0 ■ 

i e ■ . 2 


•^■7.7 


''S . 2 


Protem/dry ma-ter 


87 3 ; S : . 5 


32 . 0 




Fat 


6 22 : ^.62 


6 . 3 C 


0.13 


Lactose 


0,03 .i.29 


5 . 2C 


0 . 05 


PK 


1 

1 . _ . 
6 2 3 ! D . -i b 
u 


6.46 


6. 45 


Kir.eral 


2.71 \ ::.90 


2 . 63 


6. 89 


Fhosphor'-s 


0 33 9 ■' '>.33': 


o.:io 


0.57 6 


Chloride 


■:0.05 i -0.05 


<0 . 05 


<:0 . 0 5 


Cal ciuin 


0. 53 3 


.'.423 
1 


G . 38 0 


0.979 


Potas Slum 


0.106 


■1 ^ '>^, 


0 . 6 C 0 


2 . 310 


Magnesium 


0 . 07 6 


. 057 


0.0 64 


0.133 


Sodium 


0 . 423 


1 

^ .593 


0.19 0 


C . 091 


a-la 


12 . 3 


1 : . 4 


9 . 


3 . 4 




'17.8 


4 -J. 8 


39 . (1 


<0 . 5 


N?N% or protein 


24 . 6 





2 3.9 


> 9 6 


Sialic acid/prozsin 


1.79 




: . 5fi 


5.55 



10 

As is seer:, the difference oetween the product according 
to example 3 and the stand..iri proGucn 1.3 r.ha" there 13 
more protein and less lactose m the product prepared ac- 
cording to £P u 393 3dC Chan m tne .^candard produce. The 
15 contenes of che ocher coripjcencs are on the whole "he 
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same in the two products both as regards sialic acid and 
NPN (-GMP+P?; , The NPM analysis gives the amount of GMP 
m the products due to lack of proteose peptone, PP. The 
reason why the GMP product obtained according to 
5 EP C 393 8f0 is not as pure as the patent claims, is that 
we have employed ''used" meiTLbranes . If we had inserted new 
membranes before the test, we had no douh-t obtained a 
"'purer'' product, since it is known to the inventor of the 
present application that DCW s plate and frame memt-ranes, 

10 such as GR61PP, rapidly change their filtration proper- 
ties, especially in the case of hot filtration (50 °C) . 
During the first filtration the permeate should consist 
of ''pure" GMP. However, from the FPLC chrorr-a tograms both 
cr-^actaibumm, a-la and p-lactoglobolin, B-.lg arc seen in 

15 the permeate. Turing the seccnd filtraticri some ot the 
GMP is on the other hand lest to the permeate iis the mem- 
branes are no": tight enough owing to pin point holes. 
From tnis test it can be concluded that if attempts are 
made to orDduce GMP according to the procedure mentioned 

20 m EP 3 3 93 350 on GR51PP membranes which are not new, a 
produci which does not differ essentially from a s*:andard 
produc" IS obtained - 

As appears from the analytical results, the product ac- 
25 cording zo example 1 is very different frcm the two other 
products (example 3 and 4) as far as the protein composi- 
tion is con::erned (high concentration Of NPN and very low 
concentration of a-la and B-lg) . The mineral content is 
also very different, more than double the amount of min- 
30 era! conteaL. It is known that CM? binds large quantities 
of minerals. 

DIFFERENCES BETWEEN THE FRCCES3 ACC ORD I ^|G 
T C EP 0 393 8 50 (example 3) MP THE PROCESS ACCORDING TO 
35 THE INVENTION ( exaiTiples 1 and 2) . 
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The process of the invention as illustrated in the exam- 
pies 1 and 2 differs from the known process on the fol- 
lowing points: 

5 The ten^peracure : The process of the invention use cold 
filtration (nypically temperatures below 15 *'C) / whereas 
all the examples in EP 0 393 85C uses hot filtration (50 
°C) . Wnen using cold filtration, the membranes last 
longer, and the retention is also a good deal different 

10 {more tight membranes) . Moreover, the bacteriological 
quality is better when cold filtration is used. Tc prove 
that cold filtration is better, we have made the test de- 
scribed -in example 4. rrom the results it appears that 
the MP:i i.^ GM? - PP) content has increased from 2^.5% tc 

15 30.7r> of the protein content. This indeed proves tha- a 
purer product is obtained by cold filtration tnan by nor 
filtration. The greatest difference is that only a little 
GMP IS lost during the concentration. 

20 The meirbrane: In all the examples in E? 0 3 93 8 50 use was 
made o: DOW GR51PP membranes on the plate and frane sys- 
tem. This system was the prevailing system in the period 
where they invented the process. The GR61PP membranes 
have a bad mechanical durability. The examples of inven- 

25 tion make use of a very special membrane: F/ from 
OSMON ICS -DE SAL I NAT I ON which has shown a very good me- 
chanical stability- The same permeability was observed 
after one year of use, as when it was installed in a 
plant v/hich was in production 24 hours seven days a week, 

30 

The feed: The known process starrs with a very wea-i solu- 
tion {21 dry matter) and ultra- /di af i 1 tration of this so- 
lution, probably because the GMP product becomes more- in^- 
pure if a greater dry matter content is used in the feed. 
35 The process of the invention (examples 1 and 2) starts 
with a dry matter content of approximately 76. This me.:ir:::. 
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that a considerably smaller quantity of water has to be 
used in order to wash out the sa.Tie quantity of GMP. The 
known process uses 12.300 litres/kg GM? . The process of 
the invention uses 1.880 litres/:<:g GM?- 

5 

Membrane coating: It has turned out that when the mem- 
brane is coated with filter aid, especially with calcium 
phosphate, before starting the production, the GM? perme- 
ability becomes approximately double as large as when the 
10 membrane is not coated. To substantiate that coating 
gives a positive effect, the following two tests were 
carried out: 

EXAMPLE 5: 

15 200 litres of WPC retentate with 30% dry matter and 23% 
protein was diluted with 800 litres of demineralized wa- 
ter, and the pH was adjusted to 3.0 by using 30% hydro- 
chloric acid. 

20 This solution was filtered on two ultrafiltration spiral 
elements of the type F'/ v;ith and wi:::hout coating with 500 
g calcium phosphate under the following conditions: 

Temperature: 10 - 12 ^C. Booster flow: 16 mVh. Feeding 
25 pressure: 2 bars. Retentate flow to the feeding tank: 5 
m^'h. After reaching 7% dry matter diaf iltration was car- 
ried out with the same flow as the permeate flow. The pH 
was maintained at 3.0 during the whole filtration. Perme- 
ate samples v/ere collected after 5 min. and then after 
30 each hour. The samples were analysed on HPLC for GMP and 
a-lactalbumin . 
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The following results were obtained: 





With Ca3(?04)2 


Without Ca3(PO.i)7 




a-la 

% 


GM? 

% 


a~la 
% 


GMP I 

1 1 


5 min . 


0.010 


0.207 


0.010 


0.0S8 


1 hour 


0.00 3 


0.193 


0.008 


0. 144 


2 hours 


0 .007 


0.131 


0.007 


0. 121 


3 hours 


0.003 


0.121 


0.008 


0. U7 


4 hours 


0.010 


0.101 


0.008 


0. 105 


5 hours 


0.009 


0.080 


0.013 


0. 122 



The reason why the GM? concent in the permeate with coat- 
5 ing lell mach towards zhe end is that there was not much 
GMP left in the retentate. In the test without coating 
there wa- still sone GMP left after 5 hours' running. The 
conclusion is that coating has the effect that GMr can be 
washed out much quicker than without coating. 

10 

ANALYSIS METHODS 



The NFN '.nalysis eir.ployed differs somewhat ircn other NP-\' 
analysis- The folicwing procedure is used: 

15 

1: Dissolve 15 g cf powder in 235 g of demiaeralized 
wa ter . 

2: pK adjust the solution to 5.5 by using 10% HCl 3r 
10% riaOH. 

20 3: The solution is analysed for total protein 
(Kjeldahl) . 

4: The rest is heat treated in closed glass at 90 °C 

fcr ()0 min. 
5: Ccoiing to room temperature. 
25 6: pH adjustment to 4,6 by using 30^ HCl. 
7: Centrif uqation at 15,000 g for IG min. 
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8: Filter supernatant by means of a non-nitrogen con- 
taining filter. 
9: The filtrate is analysed ror total pro-ein. 
PRi = Protein content in the solution before hear 
5 treatment. 

PR2 = Protein content m the filtrate after heat 

treatment . 
NPN protein = ( PR? • 10 0 ) /PRi . 
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CLAIMS : 

1. A process for producing kappa-caseino glycomacropep- 
tide or a derivative thereof, which comprises ad]usting 

5 the pH of a solution of milk starling materials contain- 
ing the kappa-caseino glycomacropeptide or a derivative 
thereof to below 4, treating the solution by ultrafiltra- 
tion with a merrx)rane passing a molecular weight fraction 
of 10,OCO to 50,000, and after adjustment of pH to above 
10 4 concentrating the filtrate obtained with a meirJ^rane 
passing a molecular weight fraction of 50, OCO or less, 

characterized in that the ultrafiltration 
:1s carried out in the cold using a spiral filter. 

15 

2. A process according to claim 1, characteri- 
zed in that the ultrafiltration is carried out at a 
temperature below 15 °C. 

20 5. A process according to claim lor2, characte- 
rized in that the ultrafiltration is carried out at 
a temperature of 7 to 15 °C. 

4. A process according to any of the preceding claims, 
25 characterized in that the temperature is 12 

5. A process according to any of the preceding claims, 
characterized m that the starting material 

30 is a whey product, 

6. A process according to claim 5, c ha r a c t c r i - 
z e d in that the starting material is a whey product 
having a content of above 15 % by weight protein based on 

35 dry matter. 
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7. A process according zo claim 6, characteri- 
ze d in that the starting material is a whey product 
having a content of 35 to 80 % by weight protein based on 
dry matter. 

5 

8. A process according to claim 7, characteri- 
ze d in that the starting material is a whey product 
having a content of 8 5 to 95 % by weight protein based on 
dry matter. 

10 

9. A process according to claim 5, characteri- 
ze d m that the starting material is a whey protein 
concentrate, WPC 

15 IC. A process according to claim 5, characteri- 
ze d In that the starting material is a whey protein 
isolate, WPI . 

11. A process according to any of the preceding claims, 
20 characterized in -hat the starting material 

is used m a concentration of 0.8 to 15 % by weight of 
protein in the solition. 

12. A process according to any of the preceding claims, 
25 characterized in that the starting material 

is used m a concentration of 5 to 15 % by weight of pro- 
tein m the solution, 

13. A process according to any cf the preceding claims, 
30 characterized in that the starting material 

is used in a concentration of 6 to 8 Si by weight of pro- 
tein in the solution. 

14. A process according to any of the preceding claim.s, 
35 characterized in that the starting material 
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is used in a concentration of 7 % by weight of protein in 
the solution. 



15. A process according to any of the preceding clairiS/ 
5 characterized in that the membrane is a "FV 
membrane" from OSMONICS-DESALINATION or a corresponding 
membrane . 



16. A process according to any of the preceding claims, 
10 characterized in that the ultrafiltration is 
carried out on a membrane coated with a filter aid. 



17. A process according to claim 16, characte- 
rize d in that the filter aid is calcium phosphate. 

1£. A process according to claiin 17, characte- 
rize d in that the filter aid is milk based calcimn 
phosphate . 



19. A process according to any of the preceding claims, 
c h a r a c L e r i z e d in that the ultrafiltration is 
carried out at a pH of 2.5 to 3.5. 



20. A process according to any of the preceding claims, 
characterized in that the ultrafiltration is 
carried out at a pH of 2.8 to 3.2. 



30 



21. A process according to any of the preceding claims, 
characterized in that the ultrafiltration is 
carried out at a pH of 3.0. 
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